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摘  要 







(CsxH3-xPW12O40, x < 2.0)逐渐变为可以堆集成介孔结构的纳米尺寸的小球
(CsxH3-xPW12O40, x > 2.2)。关联CsxH3-xPW12O40 (x=0.9-3.0)系列催化剂的催化活性
与其物理化学性质后发现，CsxH3-xPW12O40系列催化剂在丙烷氧化脱氢制丙烯反
应中的催化性能主要是由其表面的酸性质和其孔道结构所决定的。在无介孔结构
的CsxH3-xPW12O40 (0.9 < x < 2.0)催化剂上，C3H8的转化率随着酸中心浓度减小而
降低，而产物C3H6的选择性保持在约 38 %，显著高于具有介孔结构的









态 ， 是 影 响 催 化 剂 苯 羟 基 化 反 应 性 能 的 重 要 因 素 。 在
SR1123K-1.5wt%Cu-ZSM-5(25)催化剂上可以得到了 10 %以上的最佳苯酚收率。 
 
关键词：12-磷钨杂多酸铯盐，酸性，介孔结构，氧化脱氢，丙烷； 

















This dissertation first studied the oxidative dehydrogenation of propane over Cs 
salts of Keggin-type CsxH3-xPW12O40 which were synthesized by precipitation 
between dilute aqueous solutions of H3PW12O40 and Cs2CO3. From XRD, IR, 
N2-adsorption, SEM, H2-TPR and NH3-TPD characterizations, it is clear that along 
the increase in Cs content of CsxH3-xPW12O40 samples, the concentration of acid site 
decreased gradually, and the microstructure transformed step by step from compact 
large particles (for CsxH3-xPW12O40, x < 2.0) to nano-sized spheres with which 
mesoporous structure was constructed (for CsxH3-xPW12O40, x > 2.2). The relationship 
between catalytic behaviors and the physicochemical properties of CsxH3-xPW12O40 
samples suggests that the acidity and the microstructure played important roles on 
determining their catalytic performance in ODH of C3H8. Over the CsxH3-xPW12O40 
(0.9 < x < 2.0) catalysts without mesoporous structure, the conversion of C3H8 
decreased along the abatement in the concentration of acid site, and the selectivity of 
C3H6 formation was much higher than those over CsxH3-xPW12O40 (2.2 ≤ x ≤2.7) 
catalysts. Over the CsxH3-xPW12O40 (2.2≤ x ≤2.7) catalysts with mesoporous structure, 
the conversion of C3H8 was slightly improved although the concentration of acid site 
decreased, however most of the target products C3H6 was converted to CO2, probably 
owing to the strong adsorption effect of mesopores for C3H6. The highest yield of 
C3H6 was achieved over the Cs1.5H1.5PW12O40 catalyst which possessed concentrated 
acid site and non-porous structure. 
This dissertation also studied the hydroxylation of benzene with molecular 
oxygen in gas-phase over Cu-H-ZSM-5 catalysts which were synthesized by solid 
state ion exchange method. From XRD, UV-vis and H2-TPR characterizations, it is 
clear that ion exchange calcination temperature, Cu loading and Si/Al ratio can 
change the interaction strength between Cu species and support(ZSM-5), and also the 
dispersion of Cu species. The state of Cu species determine the catalytic performance 
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